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Axial Response of Straight 
and Tapered Bars 


RESILIENCE OF SOLID BAR 

The simplest component of a structural system is a straight bar of uniform cross 
section subjected to collinear loads coinciding with the longitudinal axis of the bar 
and inducing either tension or compression. 

The elongation of a bar in tension, such as that shown in Fig. 19.1, may be 
given directly in terms of the bar length L, modulus of elasticity E, and resilience 
U , which defines the amount of elastic energy stored in a cubic inch of the material. 
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It is assumed here that the material is not strained beyond the elastic limit. The 
corresponding tensile stress is 

5 = ( 2UE ) 1/2 (19.2) 

The axial load is 

W = 1.1 d 2 (UE)^ 2 (19.3) 

The amount of energy U required in these calculations can be used for comparing 
the material properties provided that they have a finite elastic limit. For instance, 
U for a typical structural steel can be 30 times larger than that for a soft copper. 
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